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With the rapid development of electronic information technology, the information
transmission rate and information processing frequency are improved
continuously. The miniaturization, integration and high frequency trends of
electromagnetic devices demand the soft-magnetic materials have high saturation
magnetization, high permeability, low coercivity, high ferromagnetic resonance
frequency and high resistivity. Presently, the FeCo-based and FeNi-based alloys
soft-magnetic materials are widely investigated because of their high saturation
magnetization and permeability. However, they usually show a low resistivity
subjected to their metal characteristics, which will result in high eddy current loss
when they are working in high frequency condition. Therefore, the application of
FeCo-base and FeNi-base soft magnetic materials into high frequency condition
is limited. The nanogranular films and multilayer films composed of ferromagnetic
alloys and non-magnetic insulating medium can promote the resistivity in some
degree, but the addition of the non-magnetic insulating medium will result in a
decrease of the saturation magnetization. Therefore, it is of great importance to
further investigate how to promote the resistivity of soft-magnetic films under the
condition of maintaining a relative high saturation magnetization. NiZn-ferrite is a
kind of ferrimagnetic materials with large resistivity, so we can prepare multilayer
films in which the non-magnetic insulating dielectric layers are replaced by NiZn-
ferrite layers. In this case, we can promote the resistivity and saturation
magnetization of the thin films simultaneously, thus the multilayer thin films can
exhibit excellent high-frequency performance.
The main contents and results of this paper were outlined as following:
 (1) The NiZn-ferrite films with well-defined spinel structure were successfully
prepared by magnetron sputtering at room temperature. In order to obtain the













magnetic properties of NiZn-ferrite films, the effects of sputtering power,
sputtering pressure, the relative oxygen flow ratio R(O2) and film thickness on the
structure and properties of NiZn-ferrite films were investigated.
(2) The study found that the NiZn-ferrite films with better crystallinity and larger
grain size would show higher saturation magnetization and larger coercivity. High
sputtering power and low sputtering pressure were beneficial for the
crystallization and grain growth of NiZn-ferrite films. The crystallization of the films
was improved rapidly with the increase of R(O2) when R(O2) is less than 50%.
Besides that, under the same sputtering condition, films with higher thickness
exhibited larger grain size.
 (3) The effects of substrate temperature and annealing temperature on the
structure and properties of NiZn-ferrite films were investigated. The study found
that the films deposited under high substrate temperature show a large coercivity,
and the saturation magnetization increased with the increasing of substrate
temperature. Annealing treatment could significantly reduce the coercivity of the
films prepared under room temperature and promte the soft-magnetic properties
of the films.
(4) The crystal structure, surface morphology, electrical property, magnetic
property and high frequency performance of [Fe80Ni20-O/NiZn-ferrite]n multilayer
films were investigated. It was found that with the increasing of NiZn-ferrite layer
thickness, the grain of Fe80Ni20-O layer was refined obviously, and the resistivity
of the multilayer thin films were greatly improved, but the saturation magnetization
and high frequency permeability were reduced at the same time. Therefore, we
could adjust the resistivity, saturation magnetization and high frequency
permeability of the multilayer films by changing the NiZn-ferrite layer thickness.
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